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INTRODUCTION
One of the most important motives for the development of wastewater treatment is to control the environmental problem. The wastewater of a cheese factory contains large amounts of dissolved whey, which cause problems in disposal as the cheese whey has a high chemical oxygen demand.
In the literature there are few data concerning the utilization of these wastewaters. De Haase and co-workers [1] used a downflow fixed-bed reactor, and they found it successful for the anaerobic digestion of diluted cheese whey.
Recently, Lo and Líao l2I and Lo et al. [3 ] used a laboratory-scale anaerobic rotating biological reactor in the processing of a cheddar cheese whey. They concluded that two-state anaerobic fermentation was a suitable method for treating whey. Rouleau et al. [4 ] and Yan et al. [5 ] I have also built two types of reactors in parallel, i.e., the downflow hxed film, and the upflow sludge blanket for these wastewater anaerobic treatment.
In the present study we have chosen the wastewater from a cheese factory in order to apply the anaerobic treatment method. This wastewater is easy to handle, does not contain large solid particles in suspension, and probable good J. LEBRAT9 ETAL. digestibility, owing to the absence of polymers of difficult degradation. The subject of this study is as follows:
-physicochemical characterization of the wastewater; -check of its digestibility and degree of its transformation into biogas; -study of the treatment, quantity, and composition of gas and effluent produced in this process.
MATERIALS AND METHODS
Wastewater from a cheese factory was used. Samples were taken according to the standard methods [6 ] , from a sewer that collected wastewater from all the factory processes. The wastewater was taken every six minutes over hve hours in the central period of a working day ( Wednesday ) . Seventy-five litres of sample were collected and, after characterization, were stored at -20'C. E xperimental proce s ses A battery of 6 anaerobic digestion reactors, each of one litre, was used. The digesters were inserted in a thermostatic water bath at 36+1'C and were stirred by means of a magnetic stirring bar at 100 rpm. Figure 1 shows a diagram ofthe anaerobic digestion unit.
The digesters were inoculated with biomass from an anaerobic reactor that After the adaptation of the biomass to the wastewater from the cheese factory, it was fed at daily rate of 30 ml, until the biogas production in the digester was stabilised at about 300-320 ml day-I. The following step was to evaluate the optimum feeding amount, within a range of 30 to 50 ml, for water with about I 7 000 mg l-' COD [7 ] . Digesters I and2 were fed at a constant feeding rate of 30 ml day-t. In the other four digesters this was increased stepwise. The highest biogas production, 370 ml, corresponded to 37 ml day-', decreasing for higher feeding rates. This optimum amount of feeding ( 37 ml day-t ) contained 633 mg of organic matter, and corresponded to a hydraulic retention time (HRT ) of 27 days.
The critical HRT was calculated by adding to the optimum feeding ( 37 ml ) increasing amounts of water, immediately after removing equal volumes of the effluent from the digester. One retention time was changed to another when the gas production stabilised. The point at which the biogas production suddenly decreased was the critt96 The digesters operated with continuous stirring, and under these conditions the critical HRT was nine days, as shown in Table 2 .
The gas production rate was within a range of 380-207 ml day-1. The feeding rate and effluent composition for each HRT are shown in Table 3 . The gas yield was 0.1I g l-t COD day-t.
It can be seen that COD removal efficiency reaches values of between 78 and 900/o for each HRT.
The self-regulation of pH at7-7.4, optimal for this digestion process, for each HRT was observed due to formation of CO3HNH4 from CO2 and NH, make-up in the process, which increases the alkalinity. Thus, any variation of volatile acids does not affect the pH (Table 4 ).
The biogas composition is shown in Table 5 . The composition of biogas is of a high quality, with 670/o of methane, and no traces of H2S were detected.
In order to compare the results obtained in this paper with the data from the bibliography, Table 6 shows the gas yields and hydraulic retention time (HRT) for different types of digesters and residues. Marshall and Timbers [8] and Switzenbaum and Dankin [9] obtained0.27 and 0.23 g l-' COD values are greater than those obtained in this paper (0.1 I ). The better gas yields from these authors are possibly due to their using whey from a cheese factory, instead of wastewater, which is less concentrated, and less suitable for the anaerobic digestion.
Lo and Liao l2l, in the treatment of whey, obtained good results using two stages, fermentative and methanogenic.
The lower results obtained in this paper can be also attributed to the type of digester causing daily loss of biomass in the effluent. Timbers [8] Lo and Líao l2l Switzenbaum and Danskin [9] This study (2) The minimum HRT is nine days. 
